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(57) 

ItlfllHlSS©^^^,, 

"III1SS12. fei^ffl^tfitiHgSl 3 'U7 
xmiSl Hi. S^SfflHSSl 1. h 

1 1 2£^/u?i>&„ smnjtmffii 1 1«. r^u? 

i-a >S?<DPMOS h-7>yxirQl 1 <!: . i>^>X 
^>hS©PMOS h^>5^£Ql 2<t^rit?IJiCS^ 

PmTF'l&WZ^Mctf'JzsVayvitmu. *>o. MO 
S h7>^?Ql 2C7>y-MlM«. N^iffi®l€:d 

OS h^yx^CDftS&i^CtSlglglli LtUtt 




1 

mm* 1 1 msbm^xts uxmimm&Tsmn 
msa £ . mamsbmmffiis £ omiem^it ems© 

'<-f7«D»5^ TX[e]8&£ Sf^ttfiHSS 
tabor. frtB^VT^IilSSli. BFf^cDSii^ff?:^ 
-r^S^SEllgSi, CCDSmSEEl3lSS©l%^S«*)I 

Wfasw nffisissts . m-m&mvm iMosh7>y 10 

mmtrnmo. mr§eifi2Mos f-7>^^©y 
- h«ffts> ni^m^/c* ->>; ^ >r^-r 

&££&JC-?-© Fl'^Vlii^l/, 

/cms*. frsewMos h-7>i>x5f©^ji®^§iJccB!r 
lea^miE £ o r #s£-r s j; 5 cc o c £ £ -r s 
mwmmm®. 20 

[§83912 ] SirfBffl 1 MO S l-7>^f«7 : 7'U 
^a>SOF7>^raO, HUfBsH2MOS 
5PX£«;c>;-i>.X^> (-§«.© h 7>^X *-C&£C £ 

[IS^3] B?fEJfSlMOS F5>^f«. «|&IS 

bjijksm $ n r 1 >s c £ £ -r 1 * it « 

C«#JI4] M«Hf ^* A* L/ r MtWHtlfctT 5 MS) 

ta[5)Sg£. ffi&UM9ti^ts£ttffltiftMtlBa<D 30 
A -f T X £&tf> £ ;W T X HS8 £ £ £ vUJIWlUlSS 

tcfct>r. wsex-fr^iaBtt. i?T;£©»«iiJES:ffe£ 

C©Sig«BE0SStt, pj— i£mM©3l 1 MO S h ■5'>i- ? 
X$if2MOS h ^>^X* ££!£««: jgi&U 

m*&A,1£ifi >; -> i; a >TBf&-r i> £ 1 h ic*® F U 
>SS£S.^L. HUI202MOS h^>i>X£© 

■T£££4>«<:*©v-xsg£igi^U 40 
lulBiaiMOS h7>^x£©WL#t>fiimi£©MK:i£;t; 

fcSlI £ . HUfB^M O S h =j > Is X *©SiIHgi&gWCiiii 

fB»is mm t c- r s <£ t, c £ £ f £ 

CW*«6] iftfBSiSlMOS h5>yx££iffB?f§2 

Mosh^>yx^«. v- bmm<Dmitm<oms. * so 
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[ii^7] BuiamiMos h7>^x3fiiiiam2 

MOS hv^X^^ + ^Hfet^-r^MIifclS]— 
(cbfcc££#«5t£-r£fiNaf 1 7iS«Wa!B6©i»rh 

[s»*iS8] wiamiMos h7>^x^iB?iam2 

< -r * «fc 5 «: o c <t <t -r zsmm 1 t^w 
j»b 7 ©^-rn^{ciais©vnmtifiP8g. 

[IS^9] S5IB^lMOS h5>yx^iB!fiam2 
MOS t-7>yx*£LOCOS*7-fe7 h#j»(Cbfc 

c£^m£-r^>ii*iH 1 7iMii*^8©c>-rn^K:iB 
m^mio] huibmimos h^>^x$£S5ia^ 

l/x L-^^fil1iEE*WSJ; ; 5{CU/cC£>£#m£-rS 

i i ] M3j<Ji i Tisii^ i o ©i>-rn*>Hc 

-e©tH^itifslalSg©m^)E?rff^c^JE^-S«fc^ 

BusBj|i#iiiiii[p|gs©Sjimffiiissr#i^-r6^s»m 
^A^-r-s £ £ fccc. grta h >; 5 >#®$&<j>ftmmm 

HufB^ShWI0SS©flk^©A±i^^tcA*-r^> J; 5 

[fi^Jl 12] mi §IS©f7-l/ 3 >M©MO 
S h 7>y^ 1 SS1©i>a>^j(> bSKDM 

OS l-7>^ f£ ; Srii^iJ{c«^L'. 
Stiia^' u 7 a >somo s h ^>i?x ^©y- h m 
@£ y-xtiie i ©mfir?:«*&-rs^ i mwMic 

BUfax>/^>X^> HCMOS h^>i>X$©y- h 
MS£ KU-<>^£^l©^fifJ:t5 4>ffi(,^2©^ 

mrta^u^^s^gioMos h^>^x^©y-hm 

®«. Miam 1 ^SS!©^*fi«)*S*. 

Hyiax>^>xy> hcmos h7>^^©y- h 

tHTJ^^miia^^ U^a >S©MOS h =j >v>X ^ 
©HU>f >m@£HUiaJ•>>'^>xy> hM©MOS Yv 
$© V - X^ffi£©^.^(C^^/cC £ £!|$ffi£ 

CI»*I11 3] huIB^^U^^sVSMOS b5>i> 
X^©L/^l^fiimE£Ht)iax>^>xy> hSMOS h 
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[0 00 1 ] 
[0 002 ] 

mi iecm-rJ:9R:. /WT^iKit. fuwaais 

[0 00 3] ^-frxBBlB, «if$«2£2fe£*r££ 
<b*>*C, C©»fS«EecSrJC»TS«««iaK2©NM 
OS h^>S/X*Q7CCifiti4«ifti, ffi^Ws@S83 
CDNMOS h7>^X^Q9«:«n4«8ti*— SCCf 

1 1 CC*jrr<fc5 &C, PMOSh7>^^QUNMO 
S h^>i^£Q2£i6^c3gl£U c<oa»»JCiiB*« 

[0 004] llim«BB2tt. MSjfl-^^^Kjtf^t-* 

I =<8 0 x (W/L) { (V 05 -V TP ) xv os -l/2x (V os ) * } 
= 0o x (W/L) { (VDD-V TP ) x (VDD-V1) - l/2x 
DD-V1) 2 } ••• (1) 

*fc, pmos h7>^^Q 1 3^ja«i«J«r»^ra u a) s;£tt5. 

t§£«. PMOS b?>Z/X$Q 1 "CiJfcft-5*8fcl tt, * [000 9] 
l=l/2x/3 0 x (W/L) (V C5 -V TP ) 2 
= 1/2X^ x (W/L) (VDD-V TP ) 



(3) «fBB2 0 0 2- 1 2 483 5 

4 

MOS F^>S/X^Q7^^7^ShfeS»l»(*)NM 
OSh7>^^Q3, Q43&^»S 0 fCDNMO 
Sh^>^X£Q3. Q4(C«; PMOS h^>5?X5r 

[000 5] «#WHHB3 0\ HI ltc^ri^ec, 
IStt*WItaB2^6<OHl-ftfi#*NMOS h^>^X£ 
Q9^#6tta^<!:-r^PMOS h7>^jrQ8ti|« 

[000 6 ] CO J: 5 fcflMgfr 6 ft £^0«JCJM§l~a 

Ktc*s»z<*<t Tzmm i -ctt. PMosh7>^x^ 
q i «»^««*/c«gain^(D^%6rfett^$^s 
ct^pi«fir*s. fee, PMOsh7>^x^Qi 

CCOt^r, PMOS F^>^^dfQl{C«ti-5««I * 
[000 7 ] tr. PMOSh7>^3?QiW« 

i^riaf^-r «w«e v ss^vss = oi-r 

PMOS h^>^Xd?Q lJc»hSSjfcI & 

cd ( i ) 5££ft& 0 

[0008] 



20 



(V 



tcte, PMOS h^>^*Q 1 Wt*%6©««t?ttfP 
PMOS h7>^^Q10Ltl»fiSEV 
ipt, NMOS h7>^^Q2©U^|i«EEY Tll (*) 

^Rl«r»*o. v T p>v TB o<h*Ktt-ffl««rttf P - 
[ o o l o ] ±-£if-ictei>T. j3 0 tt7'n-fe^t^i» 

W«PMOS h7>^^Ql(Df t^MI L 
l«©ft*^fi, VDD««««EL VHJNMOS 
h^>^X£Q2<DKlW>mi£, V TP «PMOSF7 

[OOllJit PMOSh7>^X^0L^liIl 

0<b"T^ 0 ★ 

V TP = - {2<*> F + <*>„ -* s - ( Q B 

) 

tctcb, (2) &pic*s\<>x. <t> f i^yn>ig©7 
4>» i*y-bm&<D<±mmm. <t>* h^u 



- ( 1 A) 

★ [00 12] 

( 1 ) Si ( 1 A) j&lCm2titc<£HC. PMOSh7 

i'^ 6 <Dt§^T*£> o X V D D iCtfc?? L , 

lWS«««I£VDD©2l«-Ci»Jn-rS. £/c, -eons 
I tt, MOSh7>^^Q2, Q7, Q9Cca*lS/< 

40 ft (igftn) T^i, Smi|l@BO^»OMASA^itt 

[0013]— 7?. PMOSh7>^^Ql(DU^C^ 
iI«BEV TF ra, -««caT«c^r (2) ^CCcfcO^S^ 

[0014] 

/C„ ) - (Q 55 /C 0 ) } - (2 
50 [0015]ffiot, PMOS h^>y**Ql<DO£ 



C4) 

5 

I'fflSEVTptt. (2) S4c*^J:^(c6o<DA^^- 

[ooi6]fcr, *?&9i©& i ©@w«. 
< * c t ifi-c* zm , wmwB&*mvkTz> c 

[0 0 1 7 ] *fc. #fiBJ©Jil2©gB<J«. ±E©8« 
**tt@K**Wrr*J:5K:U fi«»«*Yt*«i>r»C. 10 

c <t a«r * &£*EtBStt&tttt-r £ C t CC * 5 . 

[0018] 2M693©*3©BWB. <S«EE 

(C«R# L ft t >«i£liEE£IS£-C * SKigSJEHSS^f* 

[0019] 

n§©# i ©Bw*aus-r sfcabcc. n*ai i ~-m#m i 

0 KK«©*WJ*«T©J: SKflWcl/fc. 
[0020] f fctofc. MjJ&H 1 {ClB*£©^HJ(t, j£« 20 

ttuiiass*j <t cf Hifieta^jtf mm mo* jt 

^ra^, wrsesiesffiiiifSJj. iaj-**a©j[i i mo s 

E7>yx*£02MOS Yv^VKZt^m.ni'Cfflfc 
U miie^lMOS h^>^^^©y- h^Stt. PI 30 

©y- h s«w. nswm^/c* y ~> y a >rjg 

S h^>^f ©ISL/*lr»<tiSEE©MCCIt.D/<:SE«:. 
[002 1 ] ft*JS2 (ClBtte>ft9i«. ffcftfl 1 tClBtS 

©?Sgifipgiis8(cfet,>-c. buIb^imos 40 

tt-rVu » v 3 >3!© h 7 >^ X 0 . BUfH*2 M 
OS h7>^X$tti>A>7^ > hS© I- 7>'^f 
■C* 5 C £ £#8fc £ -T 3 *> ©t? $> 6. 
[0022] IS*3S3 fCiEtt©^ia«. itsJ&K 1 * fcW 

M&12 cct&oftfffflaaBccfei*?. islam 1 mo 
[0023] c ©j; ^ &tiu$*» *5»ft sumbb 1 -mim 

CC«fi|?Ui5cl,>aai«Eft«a-C*. C*"HCJ:«pg-@Sg© so 
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[oo24)?f,K, mm 3 idMp&am-ctt* h 9 

[002 5] iceilOA9i». Hftls^tA^ 

LrigaWMifcfrSS&ttttHHBi. c©M«dtifalelSS 

©w***wir&iH*iiWiigiS4. mBSMJMBBii 
.fc^fqiaa^itiniags©^ 4t.x 5:^5 v< y r xmm 

©SWSfflilKSt*. i^©HMOS h5>^ 
fi»2MOS H^>yx^i^iS?iJ{c^L. fJiBIB 

iMosh7>yxinDy-niB, ns!^*b^*s 
a,/c* y ^ y 3 >-cfl5e£-r -5 £ £ fcic-e© f u 

£8e*fcU Hyie^2MOS h^>^x^©y- h 

mt*. ps^icw*^^* y -> y 3 >-cj&t£-r s «t 

£fc(C-e©V-X^@£SilL. HUlB^MOSh^^^ 
X*©MU*l>fiimEE©JlteJESDfcmEE£. mTteUMO 

s h 7>-^ ^©^iiSMgPfCBMias^iii itM 

[00263 §f^ai5 {ctatt©i6ia«. w*^4 cctats 
©»iutB@KK:*ji,>T:. wrie*iMOS >7>yx$ 

«i>^>X>>h5S©F^>^X^r*«5, mriB^2 
MOS l-7>yx^(if7^-/->3>l© h7>i^X5? 

r-*> ^ c <t ^isii -r 5 & ©r- * 5. 

[002 7] C ©«fc 5 ftflt>&<» ?,ft Sff*]S 4 Jrtfflt 
[0028] If ?m 6 {Ctaig©^B^«, iS^JS 1 TbMIt 

*M 5 ©«,»r *i*>K:iatS©aill*WiBI8«:*JC»r . Bute 
^lMOS h7>^X$£ffjie^2MOS 

«. y- hms©^{t^©^s. ^rU7osttBt fc 
[0029] z<D&'>ttmmc&in\x. wmms.mm<D 

[0030] it ^7 cciais©^w«. nmm 1 TbMif 

HMOS F^>^X^£H5fBm2MOS h 5>>>X% 

-r5fe©-c*s„ 

[0031] co^ftmj&fcjcnw:. s^meeihiss© 

[0032] If3j318 ICMWKDmmt. tmm l TbMtf 

mi MOS h^>^;*££H5!aifl2MOS h^>^X^ 
(*. ^•©^^*;L-g?rS< -£©*r*JU:g£&< b 

■team**- hmm<Dm<tm<Dmzzm<?z<i:'>icL 



7 

tec tzmmt -r-s fe©"C <*>•*>. 
[o o 3 3 ] ctDZ^temmcktux, u-rr^htfw: 

h =y £©ffif»£/jN3 < th C t tfVZ ■&„ 

[00343 w*Ji9 (cie*s©^Hj«. n«3H i nm.m 

^lMOS h5>^X££]iffiaSfl2MOS hv>^X£ 

©-c&s. 

[0 0 3 5 ] C©<fc 5 <fctt«:, h^>S>X£© 

[0036] m#n i o ccaB*E<D*wi». nxm i 7!>m 
ai^9©c>rti*»K8Bitc!)»j>JiWBiai»K:4ji>r. n 

[0037] *8m<Dm2<Dmtn&mf$.irz>tctb 

K. SR^qfl ltcEtt«D»l90:KT©J:5«:«jSL.fc. 

[0038] r&to^. m#g 1 1 (cendsmiB:. n 

#51 1 7!»Mi**« 1 0 ©Of ti*>CclB*£3 tifcftJPMi 20 

s^^n, -5-©m*ttii§iiss©m*mBE^ffS{c^Et- 
« j: 9 (c a: -o -c t » * t- »j 5 > y hr 1 4« a . fa earn 

ta?iSLlt*i@g8©M«jWI[i8§©-*©A*^{cA* 

^K)Jfi|@[18§©flfe^©A^ffi-f-CC «t ^KftoT 
i » 6 c t &<®m 1 f 5 b<D-C$> Z> . 
[0039] c©J:9Jft«fifiKJ:ti«. SWUHBIB 

J:0«iROvWrx«| (flHtttiifc) OffiKfbOTItt 

o*avj\3 < &s©r. h y s >ya*^-ctr h y 

[0 04 0] £<E>iC. *^<D»3©@W=&^-rS/c 

«wc> m*qn 2te&vmim \ 3{ciBtK©^ti«T 

©J^tcflfjjStUfc. 

[0 04 1 ] -r^cfc^. 11*311 2tCiB|g©2Sl!B«. IS 
li»^l/7i/ 3 >lOMOS h^>^x^i^ 

i^ssf©x>7\>x^> m/©mos i7>yx$i 40 

OS h7>^^©y-Hii l--W>t6Si4Sl 

©me j: ^ *>&i >ns 2 ©ma* «ier £f& 2 nmmicm 
-hast*, wiam BiriBx> 

HOMOS h?>^X*©y- mffiW, 
a>M©MOS F-^>^^4!© KU-f>m@iB5"IBx> 50 
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FS©MOS h 7>y^3f©v-^^S<t© 

[oo42]*fc. mum 1 3 (ciBis©^Bj«, 

1 2 «cfetE©S^JI@88«:;tel,>-c. mrfB-f^u ? > 3 
>SMOS h5>^X^©Lt(.>fflmiiiHiriBx>^> 
X^^hSMOS h5>y.*£©b#l,>fiimi£<t©g(t 
IdD/c^IIS:. ilWBffl;^^(cgi£mjI<i briefer* 
J:-5(CUfcCi^8ii-rSfc©r$)S„ 

[004 3] C©<fc 5 ^«fi!E*6ft5ftfJ| 1 2 . IM? 
q?l 3tc*»36»*l6W«:J:*»tf, «*WEEK:tt#l/&l,>3i 

[0044] 

t o o 4 5 ] m n*. *2693©?**it*i@B©& 1 mm 

[0046] *%H<Z>ttltffNIia8S<D& 1 SOUBIBB. 
H 1 K^-T <fc 5 tc. >W7XB»1 14. ^SttfiUIHIB 
12i, m^WIlHlgS 1 3 44, SJ>&<4fcflM.r<,» 

iBllli. C©S^)E|p1SS1 1 lOKSIHIE 

3&S9Sn-CW*«ttO:**l/>h5 5-iaBl 12 
t. SilEiKlllB. 
->3>I©PMOSh5>^$Ql li, x>^>X 
^> HtDPMOS F5>yx$Ql 2£#ji3'ijccim 
3n. C©ia?iJI5Ii(§d5^jS^^>4i:Sii^'f >5<t© 
M(C^*S 3 tl. PBMOS h?>i?X9Ql 1 ; Q12© 

I»«E*SMOS h^>y^*Ql 1. Q12©itffl 

[0 0 4 7 ] SfcKattWKSWW-Si. PMOSh5 

>^$qi i ». -e©-y- niif©v-xii£ 

*^j®^-f>4{c^3*x-2.<tifeK: 1 -eoKU-om 
WPMOS h 7>i^^^Q 1 2©V-^tiiNMO 

PMosi7>yx5tQi2u, -eoy- hmet-e© 

»nmos h5->^*Q 1 4tcy- hfmicmm 
3nrt,^„ s/c. sai? w > 4 i ©mfii: (vd 
d) ^!®^-<>5«c«. ^i©mfiiJ:9*> 

®(,^2©Mfi (VSS) *sflU&3*iS«£9«Ctt-,ri.» 

So 

[0 04 8 ] ^7U> h 1 2W\ *U>hS 

^-««PMOSF7>^^Q13, Q15?: 

E4NMOS h7>^^Ql 4©y-hCCA^rSC 
i(C<fc0, PMOS h^>^X^Q 1 3(C5£«ifc^i3K 
ti. C©SSift*PMOS F7>^*Q1 5*5?Li 
-SCchCCctOMOS h7>v^^Ql 6tCt-t<D«S8S 



(6) 



***4iSJ:5ic&T>ri>4. itc. MOSh^y^X^ * 
Ql 6, Q7, Q9«*7b>h $ mXffll 
910881 2C0NMOS F5>^X£Q7£, ffl**S«ia 
S§1 3<DNMOS ^>^X*Q9£CCfc^<DSS^# 
feJl5<fc5$C&-7T(r>£ 0 

[0 04 9] 36fcJUmfclMBrS&» PMOSh^ 

34l, ^(Djmffll&Sfl&NMOS h?>i?X$Q 1 4<D 
FU^>«fiCcg8l*34iS££<>CCPMOS F^>i?* 10 
^Q15©y-Fia^i3htl^ 0 NMOSh7 
>^5rQ14«, «©y-FSS^PMOSh7>S/ 
X*Q1 1, Q 1 2<D£B&Rtttcg&3ti. *©V- 

[0 05 0] PMOS F7>^^Q1 5te, * 

»ffi#NMOS h^>S/*ifQ 1 6CDFU-Y >mffi{CS 
»34lT<,>&. 3?>&C, NMOSh7>^^Q16 

*©y-F«i^*0)Fu-f>««K:««Sti, * 
■©«&Rgf#NMOS h5>^^Q7, Q9<D§y-F 20 

[oo5i] &mm$m® 1 2 * itt»»«Htt 1 3 

tt, HI 1 «*riMW»*iHB 2 te<£ Vffl^ltWHIS 3 

[0052] awe, simeqis 1 i 1 cc*tts pmo 

SF^>^X£Q1 1, Q 1 2£>ti5gOCOt,>T, 02£ 

♦JHorwiirr*. 

[0053] PMOSF7>i>X^QlK Q 1 2 ($» 30 
H2 9 CC. P- S&2 1 ±tc *4i*4iJ&«3 4i 

rc^s. .fcDftflqKHCtt. p- SS2 1*ccn- 
2 2, 2 3#*ft^ftff5/i£3ft, *©N" ^*;U2 2, 
2 3rtfC^J5R3 4irc»4. N- £*Jb2 2|*9CCfcl\ PM- 
OS F7>i/X^Q1 l<D«1S^T-2 4<t}gM3 4l£N 
♦ ffif*J12 5<h, ^CDV-^T-2 6<bg^3tl^P + 
££15012 7 £, ^QFW>ffi^2 8£gif£34l6P + 
SKJH2 9£*s. *ft*ftJ&fiS;3ftTC>*. N- 
2 2i^iigiciJ t atfb^>;=3>3b»6ft«ttlHR3 

offiffltsti* *<Di&mm3 oTOiPMos v^>i> 40 
x^qi id)y-hii3i^M5nu^ 0 y-F 
tt« 3 1 pswm^jTcjP > y 3 >r*jsss 
4i, -eostt*«p* ttt-^t:^*. * 

I 1 - l/2XjS m x (W fl /L P1 ) 

{ML, (3) j£(cbi»r> £ 0P1 ti^n-fe^-c^i-S/^ * 

W Pa (IPMOS h^>i>X£Q 1 lCD?*** 

[006 1 ]-^ PMOSh7>^^Q12iV 65 ^ 

I 2= 1/2X£ 0PI x (W P1 /L P2 ) 
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[0054] N" ^7^^23rtCC«, PMOSF7>^ 
XjrQ12©«®S8^3 4i««34l4N fr ffiftH3 5 
<t, *©V-XflB?-3 6iSSSI34iSP* fi£»®3 7 
<h, *©FU-/>«T L 38i««634iSP* ffitt»3 9 
<t** v ^ft^ftffM34rr<,>6 0 N" V**2 3±:<Dm 
JgflflBctt. Wkixij3>*6ftSIWiBI3 03W«]«3 
4l, «©J6»R3 OftKBPMOS h7>^X^?Ql 2 

©y-hsS4 i3V^A3tirc»s. y-hm@4i 

[0055] C<D«t5&«IJS^6&SPMOS F5>i? 
X£Q1 1, Q 1 2W PMOS h7>^X^Ql 1 
^f7'l/r>3>I(DF7>^X^ PMOSh^>^ 
X£Q1 2^x>^>X^>hf©l7>^X^t^^ 
<fc5lCU"CC>&#\ PMOSF7>> ; X^Q11j!)W 

[0056] JSE&cM^fcJ: 5 GC, b ^>^x *(DL#l> 
«*EEtt. (2) 3CCC<t^T%3ES4i4. (2) ^(C^n 

34isa9, L*c=»ffi«iE«y- F*a©f±*Ri»*. 

[0 05 7]fi£oT, ^Mi^»?gg^^x 
^©Jifl[*l«ET4itf. y-FWi<Df±*Htt* B £ 
*>y=i>»«6!>ft*RI»*s *SEil4CAm» PM 
OSh7>^X^Ql l^f^U^a^Mh^^ 

x*, -ra*>%. *©L*o««EEv Tr (p + ) v 
T p <p* ) <oi-rsci3wmir*a. 

[ 0 0 5 9 } 01 CDSStUfflilSS 1 1 1 CDS&mc 

oorsyjij-rSo PMosh7>^x^Qi n*, ±je 
(DJ^&ct^u 7V 3 >soh7>^x^t^©r, 

y- FiV-XiCDmS^— TfePMOS b^>>>X 
£Q 1 l&C«m^«Sft£ 0 iCW ( PMOSh7> 
WWlUt y— F • V — XHEE£rV cs , U£l>ffi 
1E^V TP , Ki/-f>-y-xiE4V 0l iT5^ V 
cs-V TP = 0 -V TP <V 0S . Ttt4^^V cs -V TP <V DS 
(DHUSStfJdc »3 iioj: 5 i«jR«BE V D D h 4i & 

r, PMOS h7>^^Ql l(C8K4iS«ttI i«, 
;^(D (3) 5£-Cft34l£ 0 
[0 06 0] 

x (0-V TP1 ) 2 »- (3) 

= V DS J:P3, V„-V TII <Vo»©H«3W0EOafo<Dr. 
»K««-Ctt<. PMOSh7>^X^Q12 

ccjKnaaati 2«, ;xcd (4) ^r^34i6o 

[0 06 2] 



x (V 1 -0-V TP2 ) 



(4) 
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fiU (4) jSCCte^T, /S 0PZ (i7'D^^t^$^/^ 
t>^-£. Wp,«PMOS h7>^X^Q 1 20f 

JE. VUiPMOS b^Vv^^Ql 1, Q 1 2 0ftil 

V 1 = V TP2 { <W P1 -L P1 ) / <W fl -s-L„) 
XV TP1 «.(5) 

(5) jwcfc^r, r { } { > rt<o**««a 



(7) WBH2 00 2 - 1 2483 5 

12 

* [0063] PMOS F7>^X^Q1 1 CCfitfiSSifc 
Iltt. PMOS h^>^**Ql 2 K^Tifctliifrfc 
I 1= I2i&0, CtiiSiHSEEV HCocvCK 
< <h. ^cd (5) 3e©<fc5«:tt*. 
[0 064] 

x (/3 0P1 //3 0 p 2 ) ) 



«U «T<W*£t>H*C**. 
[0065] ( 5 ) J:titf, SVUffiHSS 1 1 r» 

[0 06 6] a KD^VTXHISSI 

-ftzt>%. NMOS h^>>>X£Q 1 4#. aV7 



[0 0 6 7}**5, fclT©»IHr«, NMOSh7>^ 

10 ^ * q 1 4 #ttfnw#irtt < J: ^ icnmmR V D d 

£5CC. V1-V TN <V2 ( = VDD-V TP ) 

<DH«jWbS 0 £o J: fcHaimEE V DD^x.6nrc> 

[0068]j!l NMOSF7>^^Q14^n 
&^>fr:*ilij£i 3 5*. yc<7> (6) 5£<D<fc5K:&£ a 
[0 0 6 9] 



I 3 — l/2x£ 0 „x (W M ,/L MJ ) x (V1-V T J 



(6) 



flu (6)^(c*5^r, rSo^i^'p-feXT^^^^^ 

W Nj »NMOS F7>^X^Q1 4(Dft^l/ 
«. L^tt*©***^, V T ,tt*<DL*l>filSEET- 

[0070] (6) 3fi>6*>*>&<fc9cc. /wrxmsa 

13B 4 ^iBWEVDDtcttff-ttr^Sgeocati*. £ 
fc, NMOS h7>^Wl 4©^**^igW N3v 

I 4 = I 3 = 1/2X|S 0P X (W P4 /L M ) 



20 IjgI3^ NMOS h^ZsisXZQ 1 4 £>u-^ x<h<e 
[007 1 ] S/c, PMOS h^>^**Q 1 3«C»*i 

<DX\ m&\4te'X<b (7) 5£©<fc5K:&S 0 
[0 07 2] 

x (VDD-V2-V TP ) 2 - ( 



flU 



7) 



30 



W P4 «PMOS F7>^^Q1 3^t*;l/ 
6. L F4 W*©^^*^S. V TP tt*<DU#lHiI*EL 

V 2 K u >f >«et*4. 

[0073] PM0Sh7>^X^Q13OFl/-f>l7ir 

I 5= l/2x / s 0P x (W PS /L P5 ) 
fiU (8)^CCfcl^r v /S 0P «:/U4zXT&£&^f> 
W P$ liPMOS h^>^X£Ql 5(D*+*;l/ 
Lp S te^<D^ + *;l/fi, V TF ttf©Lt^ffl«It 

[0 076] CCt?. PMOSF7>^^Q13(bP 
MOSh7>^*Q150h7>^^t^4B- 40 
6CT*l«. 14=1 5itt0, SMOSF7>^drQ 

1 3, Q 1 5fCttR|---(W«i«^86ft*. ffc^r. PMO 

[ 0 0 7 7 ] MftiiiHiagS 1 2 , tH^ififliaSg 1 

[0 07 8] PMOS h5>>>X£Q 1 5CCij£ft5S8S 
15«, NMOSh7>^^Q16(cStl^ffiI 6 
<b&0, I5=I6i&5. NMOSh7>^ 
^Q16lt NMOS h7>yx^Q7 4 Q9i*U> 50 



[0 074] £*>CC, PMOSh7>^X^Q15^ 
*lS«StI5tt. *CD (8) SCCC^-r<fc50C&6. 
[007 5] 
x (VDD-V2-V TP ) 2 - (8) 

>«^Q16, Q7. Q9(D Y^lsV^Z^AX^Wi 
— CCT4<h. NMOS h5>^X£Q 1 6, Q7, Q9 

[007 9] ^CC, PMOSF7>^X$Ql 1(301* 
l^fflIEV T p (P* ) PMOSh7>^X^Q12 
(DL/*C>ffl«£EV TF <N* ) J:0*>fi<tt4ffiEbCCOi» 

[008 0] PMOS h^>^X»<DL*CHBSEE«> 
±i*LfrJ:5K:-«c <2> SCteJ:*,*,***. 
[008 1] ( 2 ) SCKl*JC>r, hmffi<Dft^B8£fc 

[008 2] t^oT, y- h««*#ys/i/3>rj&a 



20 



13 

©©&#N ' ©# 0 f y =i Hmffi©{±*M»</>. , 

{±*W£W*i* < fii^lEV T p (N- 
[0083] tfeb^, *»- h^S©f±*M^*-P<ty (ciO^^ti-S. 
- hm@©f±*58^</>..©P5fC{3:. X© ( 9 ) 3£©M<&* [0085] 

V„ (P* ) =- {2<*> F + - (Q. /C, 

•••(10) 

V TP (N* ) =- {2<*> F 
•(11) 

ShiC. (9) - ( 1 1) SCtCiO 

V TP (N* > -V T p (P* ) =4 
(12) 5^6. PMOS h7>i>X£Q 1 l©l/#(,» 
filSIEVrp (P* > ©;£#. PMOSh5>yx^Ql 
2©b#<,>(B^BEV TP (N* ) J:Ht<4iCiA5b 

[0087] ;x«c. *^©M#tt*i[ii8§©^ i mmB 

[00881 11 MB, H 1 ©m^tfiJSllSS 1 3 

&©-e*£„ -r&t?^. is i ©m^ififaiEiss i 3©nm 

OSh7>^*Q9*, 03 5C^-r<J:5Ki£i/tR 1 (t 
g*&xfc4>©-e£,£. C©01^«©ffe©a5»©« 
0 l©?HmifilI[lS§©^RS<!:^r*5©-C. IS] 

-©tDSSB^cc «is]-^^^ L/ r <bvm tJ^-Bg-r 

[0089] ^2^m. m 1 ©tti^itifSlalSS 1 3 

04CC^-TJ: i, )K:2S1fR£©m^tiitiIlBlSSl 3 BtC 
g#^x.TWf^*<-T-5J;'5{CUfcfe©r*^ < , f 
Scto^, 0 1 ©tftfj*fitilH]88 1 3 0MOS 
Q8, Q9, ©fifeCC. MOS h^>^X£Q 1 7, Ql 

©ffe©g|5^©#fiX«. a 1 OiHSCi#i|rgll|SSCD^J5Sci[5j« 

-e$>5©-t\ isi-©^gp^c«is]— ^ffurf© 
[0090] m3mma. m i ©m^'tsiHiss i 3 

£. SStC^Tcfc^JiltH^WIlHlSgl 3CKg#«|^-C*40 

V 1 =V t p, -r { (Wp^Lpx) / (Wp^Lp,) } XV Ifl 



(8) #11200 2- 1 24835 
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[0084] 4>„-<t>.,>0 - (9) 
C©*£JH. PMOS h5>^$Ql 10(,t^fltH 
V TI , (P* ) i. PMOS by>^X$Q 1 2©0^H> 
) itt, *©(10)i«i (IDS 



) - (Q 55 /C„ ) } 



+ <r>.,-* S - (Q. /C 5 ) - (Qss/C. ) } 



^0(12) Sii « [0086] 



p-*.»>0 - (12) 
★ r/ v is A -/jHh18&£ £ J; *> Cc b /c 4> ©-? h £ . 
-T&to-fe. 0 1 ©tti^lfiPIHSS 1 3 ©MO S h 7>-^X 
£Q8. Q9, ©ffeCC. MOS h ^>yx^Q 1 9. Q 
2 0, fcilSDU CtiCCj;O^^^^^H&ff?:S-t*S 

[009 1 ]X(C. #^§©«ffiiifBi]88©£H Sl» 
1 1 1 ©«i£mjEV 1 PMOSh5>yx*Ql 

l. Q^o^o-b^y-^is, ©w:6-o#(c#c?? 
L^£i^c*©^mcoci-cgiw-rs. 
[ o o 9 2 ] m i ©swsjHsss 1 1 1 ommmmv i 
». (5) ^xvmstizmtiMLtcmv-ciibz. 

[0 09 3] CCf, (5 ) ^©^U-fe^-c-^-^ 
/3„ ». — JRWK:*© (16) SKiOltCiOTt 
6. 

[00943 (3, = (ux £ )/t 0I - (16) 
( i 6) 5$£pK:*5t,»T\ u -f r©^«ia, £«0t 

[0095]!^ PMOSh7>y^$Ql K Q 

i2©tt'j7©giiiSu, mmmz. -y-hms©s( 
{bjgi©;?;* t „ *. ^*i«*i|a]— jc lt<f>*i«. ( 5 ) 
5£«#© (17) S© J: ^ <ctt *) . 



30 



(1 7) 



mmmf£\Mdsi i i ©a?nmEEv i«. ^a-t^/s^y 

[0096] XCC. *:^BJcDiSmtf iflUSS©® 1 ^JSffJ 

»{c*j«,»r, s»s0eh]!^ 1 1 1 (ommmEEv i p 

MOS h 7>^X^fQ 1 L Ql 2©^i>*JMf-£>? : -i- ^ 

V 1 =V,„ -V" { (/3 0 p, 
'^ot, »«fmfflp]8Sl 1 1 ©Sj£HJEV 1 (i. PMO 50 



[0 09 7] PMOS F7>^X^Q1 1©5=- + ^^S 
Lpai^ + ^JHtlW,,. *><fc!>*PMOS F^>^X^Q 
1 2©^ + ^JUgL, J i^ + ^;MsW P1 §r|n)— tC-TS 
t, ( 5 ) S«X© (18) %<D£ 5 IC%Z>. 
[0098] 
) } XV T „ ... (18) 
Sh7>yxi(Ql 1, Q 1 2©f t^gif 



15 
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[0 09 9] COS^fCfcW, 3 6CCPMOSh^> 
>>X£Q 1 1 % Q 1 ZW-fU-teX'^j*-* Port , £ 
op 2 Zm-lCisX^tltt, (18) (19)5$ 

[0 1 0 0 ] V 1 = V TPl -V TP1 - ( 1 9) 

«£ot, complete* sigmff Hiss 1 1 kds«ie* 

V 1 =V TP2 -V T „ = V tp <N* 
2 0 ) 

PMOS hv>l?X#Q 1 L Ql 2*ffi5R-T 
(A)N"^x;U22. 2 3 CWBfiEIfl, 

(B) P f t»I2 7. 2 9, 3 7, 3 9<D»J*IB. 

(C) PMOS h^>^X2Q 1 1 tPMOS Y"7>%> 
X^Ql 2 t©^tMF-^Xa *5<fcO' (D) PM 
OS Y^ZsVTsZQi 1 1 iPMOS h7>^X^Ql 2 

— xacc cfc o jBflWha. smuaEv i tt±a (20) 

11= ( 1/2) x (u x £ ) /to 
(2 1) 

ttc. PMOS h^>^*£Q 1 2lci£tiSm«£I 2i> 
(2 1) A&RHROAK:J:Q<tt > C&«tr«&. 
[0105]SEot, £MEil»Di8Mfta. PM 

OS *Q1 1, P12(D^t^^4fi<t 

[0106] ^%mo>«ii[»(iascD9 1 lessff? 

»CC*jl»r, »^JE@SS1 1 lCCfctt&PMOS h ^ 
>^^Q1 1, Q 1 2<7>t?|j££, 02tC«x.T^6iC 

[0107] CiDm&WZ. W&«PMOS h7>^ 
^QlUt P- Sfi2l4 1 {CN-»)x;l/2 2«^ 

jgtftstu -eo? a -ji vmtms 1 ccasft/cawt 

2 6, fc<t^Hffi3 ltV-Xii2 8i(DHfC 
P* *£»»5 2*iJBfiE$*irc^. It, ^r<OP 
" t£f*JI5 2_Bc. Kjti5 4«3nTWo 
[0108] C©J:5&LOCOSt7-b^ h^iSCCf 
Si, PMOS h^>^J*£Q IK Ql 2<DKW >★ 



(9) «fH§ 2 0 0 2 - 1 2 4 8 3 5 
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[0101] iC (19)St (12) 5£CC<fcft 

S**1tfflHl&§ 1 1 KDmmmKV UZ, (2 
0) aoiifc^tctms. 

[0102] 



) -v TP <P* ) =*.,-*.■>(> 



( 



30 



40 



PMOSh7>yx^Ql l v Q12cD***;kg: 

mmvmimmmscto^x. mmmEM^i 1 nc*$ 

[0 103] PMOS h7>^X^Ql icciens*s£ 
i itt (3) sri^n, ccDHifui 1 **«««* tac 

So (3) «CC (1 6) SC*«ATSi, 1 

*©(2i) 5£<tfcs 0 

[0 104] 
c x (W P1 /L P1 ) x (0-V TP1 ) « •» 

[0109] 3tfC. *^BJOM»iSiH|p|KO»2jlSfi0 

[oiio] coatff««iaiso«2iitt«]B». 01 

Cc^-TSIf HjEHB l l l *B 7 cc^-r J: ^ «m«E 
03gl 1 lA^M/c^OT^^ 0 "Tfttofe, SI 

<D&mnEEm$& 1 1 1 opmos k^>^^q 1 1 

4, hmffi(Dffitt*iP* t*6^l/7^3>S0 
PMOS h7>^^Q 1 1 - 1 , Q 1 1 - 2«Cf^it, 

cn^^rifi^J^-rs^occu/cfccDr^So pmos 

h^>^*#Q 11-1, Q 1 1 -2tt2S«fiRt?*S 

#s, 3«ssfc«*ti«±r*or«>m». 
[oiin ffecDas^cD^^, 0 1 omw 

[0112] coi^aa^afia, pmosf^> 

^X5rQl 1 - 1 . feitfPMOS h^>^J**Q 1 1 

90IWIBBOWB«EE«?K< TSCim*. 
[0 113] it COj;5ft$j£&Cckfttf, PMOS 
h^>^*£Q 1 1 - lCC»*i£W8I ltt, (2 

2) sn?n^ B 

[0114] 



I 1 = 1/2X£ 0P1 x (W P1 /L Pl ) x (0-V TP1 ) 2 - (2 2) 
A*y-$r % W M [JPMOS h?->i>X$Q 1 1 - 1 <D 50 CifitmET^So 



V TP1 te^<DL£ 



Cio) 



17 



2002-124835 
18 



[0 115]—*, PMOS h^>^*£Q 1 2&cifch * [0 116] 
2te, X<D (2 3) StgJWo * 

12=1 /2 x # 0PJ x (W P2 /L PI ) x (V1-V TPJ ) l - (23) 
{BU (2 3)a^t, Vl(iPMOSh7>^ ^ISI Hi, PMOSh7>^**Q120C±T«Efti£ 
>Q1 1 - 1, Q 1 2 CD^ii^/ScD^li (SmmiE) i*tc&>. I l=12i^^ cn£«*HEEV 1 

~C&S. Tj|?<£, (2 4) S<D<fc5lCfe&. 

[0117] PMOS h^>^X£Q 11-1 ttffift&* [0118] 

V 1 =V XP , { (W P1 ^L P1 ) / (W P2 ^L P2 ) x (/3 0P1 //3 0PI ) } 

XV TF1 - (24) 

10 



(2 4) jZltC^tltt, S^HJBhISSI 1 1 A<DS*flffi 

[0119] ft:fe\ C(D^2*»^CC4o^-SS^E 
H5S1 1 1 ACtoOTte, ^lS»»C^b1^SII 
fflnlSSl 1 ncMT€>l^ajrt^^©L^^ffiH"Cjlffl 

[ 0 1 2 0 ] *^BJO^^itilEliffiO®3ie(feff$ 

[0121] C(D«^tfiiiiIllS§(D^3^^m. SI 
CC^*T/WTX[pISS1 l£ v IS8Cc^J;5&'WT* 

@?§i i Ai,cm£&z.tci><D-c$>z> 0 -r^*^, 2 o 

SSI 1 1 ^SmmjElUSS 1 1 1 B&tg#g|x£<L<hfe 
tc, 01(D#u>h ^-[UBSl 1 2SriirB8T£J:Mc 
0tcb<DX$>Z> o 

[0122] mmMS.^ 1 1 1 S 8 5Cin*T<J: 5 
x>;N>xy>hf0PMOSh7>^X^Q2 1 
i, f7 , l/r>a>i©PMOSh7>^X^Q2 2t 

2 i . Q2 2®oti>mnK<Dmt l cfcctcmE.zmmm 30 

EE<LLT^££t!\ C<D^£3#/cS^EE£WPMO 
Sh7>^X^Q2 1, Q2 2(D^3lS^§P^6aXDW 

[0123] &*>\ CCD»mmjE©S§ lllBI^Bl 
tctetf S£tS«EI3K 1 1 1 CD PMOS h^>S>X*Q 
1 1 cb. PMOSh^>W^Q12iS, i£(D<iSCt 

[0 1 24] 3 66C*(*WCC»WrSi. PMOSh7 
>^$Q2 1tt, ^<DV-^&^®*7W>4CCJg 

*©«a«!8«#PMos 

Q2 2©V-X*ffi<t:PMOS h7>^^Ql 5<D^ 
[0125] PMOS h7>^X^Q2 l^iK, P 

mos f^>^x^q 1 2 ±mm~e&K>. *©y-n 
«» ns^»^^# u v ij 3 >r0/& s nr t> 50 



PMOS h^>^**Q2 2cr>t&aB: % PM 
OSh7>^j?QlliH«t?*0, ^y-Fil 

p fiw«t^*s* u u 3 > r snriiS. 
mmvfrzcDv, m-vmm^ftttc tem-nnztiu r 

[0126]^ C©<t^&«)5S*»6a:-5»3ie»JB 

[0127] PMOS h^>^**Q2 1», V CS = V 

0 s «fc 0 > V c s - V T P < V „ 5 afeft-ftS 0 fioO-Cl&WSS* 
rUfFT*. */c> PMOS h7>^X^Q22feV cs 

= o<to, v„-v TF = -v T p<v D1 #sissoa[o©rtt 
w««r»frr*. ffio-c. PMOSh7>i/x^Q2 

1, Q22<Z)FW>««I 2 1, I2 2B, *©(2 
5) (2.6) 5£©<fc5(«e*. 
[0128] 

1 2 1-/8/2 (VDD-V 1 -V TP2a ) z - (2 5) 
I 22-/3/2 (0-V T r„) 1 (26) 

CCr, (2 5) 5£ifJCC:kOT, /SteSJg^a-feX-Cfc 

* &£ft v d Dtt«t§«HE, v 1 temmmRMm 1 1 

1 B3WJ6^4S»«E, V TP21 «PMOS h?>i>X 
*Q2 l(D0*l>«i«E*eA6. *fc> <2 6)3tK:te 
0>T, V TPlI ttPMOS h7>^5?Q2 20t/»Ofl 

[0129] pmos F7>^x^Q2 i teifcft&mifc 

I 2 1 iPMOS h7>^^^Q2 2lcmtiZ>miMl 2 
2tt«Lrt»<0r i 1 2 1 - 1 2 2 3&^Ofi*»ie«ffV 
1 tcr>\t>XM< mmmKV 1 te-X<D (27) 5£(D<t: 

[0130] 

V1=VDD- (V TPn -V TPI2 ) - (2 7) 

(2 7) s;ccfcc^r, usii««Ev TP11 iisri^i 

BEV T «i V TPJ1 >V TP1I ^ «ff«E 

VDD^Iffc, L#C>ffl«£EV TF11 4L*C*«a«BEV 

TP22 £o^ (v TP21 -v TP22 ) <o-j£nKZ. mmmEE 
vitffict#rsr5. ^r, SttWEBKi i i 
B©«£T4*J£«EV 1 », w«ev s swsatb 

[0131] *«c % *IMOX*EEBK4>* 1 JttHEMI 



19 

[0132] c <D-mm&m&<?>m 1 mmmAt, m 1 © 
mvwaBtt* mm l r 0 9 k. ^-r j; -5 fc^miEiaisg* 

fltiS-r-SJ: ^fcLfcfe©-?**. 

c 0 1 3 3 ] c©smE@ss©^ 1 mmmm 

». 09(c^-r<fc^K:. tti^itfliiiHiss 1 3 sc. -eotti* 

SS 1 4^«^. > gifHEEUSS 1 1 lffl^StiS 

ff^^tttfitSlUSS 1 2<D-^<DXt>tm* (JEA^ia!-?) 
fCA^f -5 i £ fefC. f- 5 > y@8§ 1 4 ©#EHE£ 

mshmmfo 1 2©<fe^©A^»ffi^ <aa*^> ka 10 

2rT S <fc -5 «c t /c4>©r-*-5„ 
[0134] h V 3 > £11138 1 4 {i. ffiJxR 1 0 t h U 

3 > itmvumfflnm v r ^ajnjg^ o . c ©js^jugg 
^m^tfipiiiiK i z<DM?>m-twmmKv s s 

tcSE^-T -5 1 1 *>fc. JgjKR 1 0 t nJMKIgV R©« 

[0135] &*>-. ffe©a$#©it f3t«. bi i ©instif «e 

[0136] C©i^^^f>feS^EEi]SS©^ 1 

T6<fc^tco/c©-c. flBBWtflEfb&rajffi-c. Hi®HE 

[0137] tC 0 1 1 ICttft^WMSmm 

m&mmurm 9 tcm^-r^ms.mm'&mis.r^m^ 

(Ctt. ^VT^|5|?Sl©SrtmffV us. V1 = 0. 7 
0 + 0. 1 5VSKiAj;s 0 c©»^«c», ^mH-h-? 
&**±2 1%£&&©T\ C*i£±2% ( 1/1 Off 30 

(c^-r-s/ctotc h 5 > £@8g 1 4 Kffis-ra v 

•J 5 >^@3S-C h y S >^f-5^g*5^o . Cft(ClJ4 
t*y h (1 6iK<?g) r©h 3 >y#a*g£&-5. 
[0138] — c©g^fe?fcst©t§£fc«, Sf^rnEE 
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